Composition to detoxify formaldehyde in gaseous state, 

in aqueous solutions, and to protect human cell lines against 

formaldehyde. 



BACKGROUND OF THE INVENTION 



1. FIELD OF THE INVENTION 

The present invention relates to the field of detoxification and neutralization 
of hazardous substances, and more particularly to a novel chemical 
compound incorporating a detoxifying combination of substances that are 
rapidly neutralizing and fixating toxic formaldehyde vapors, forming an 
adduct with formaldehyde, an enzyme, which plays a vital role in the 
defense against formaldehyde in oral buccal tissue and oral epithelial cell 
lines. The compound also absorbs hydrogen sulfide and carbon dioxide from 
the ambient air. 

2. BRIEF DESCRIPTION OF THE PRIOR ART 

Concentrated formaldehyde solutions before being diluted to preparation 
solutions contain up to 37% formaldehyde w/v. Currently available 
neutralizing products are intended for use with 10% formalin solutions 
(3.7% formaldehyde only, the neutralization/application time is being over 
20 minutes. Products for instant detoxification of formaldehyde vapors , and 
especially products offering a potential, enzymatic defense against 
formaldehyde are not available. 
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During the course of their work workers (such as embalmers) are exposed to 
the extremely toxic formaldehyde vapors. Personal exposures to 
formaldehyde in mortuaries have been documented as 0.5 to 8.72 parts 
formaldehyde per million parts of air (ppm). 

The permissible exposure limits for formaldehyde in the workplace covered 
by OSHA standards are 0.75 ppm measured as an 8-hour time-weighted 
average. 

Therefore, a long-standing need exists to provide an unique detoxifier which 
not only neutralizes airborne formaldehyde at various concentrations, but 
serves as the prime guardian against formaldehyde in human oral tissue. 
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SUMMARY OF THE INVENTION 



Accordingly, the above problems and difficulties are obviated by the present 
invention, which provides a novel composition that detoxifies formaldehyde 
vapors, it offers an enzymatic defense against formaldehyde in human 
tissues and human epithelial cell lines. The compound also modifies the 
chemical activity of other hazardous constituents by molecular 
encapsulation, complexation , and stabilization. 
Therefore, it is among the primary objects of the present invention to 
provide a novel, fast-reacting neutralizer of the toxic formaldehyde vapors. 
Another object of the present invention is to provide a natural detoxifier of 
the inhaled and/or ingested formaldehyde vapors. 
Yet another object of the present invention is to provide a fast reacting 
neutralizer of aqueous formaldehyde solutions of various concentrations. 
Yet another object of the present invention is to provide a fast reacting 
neutralizer for incidental releases of formaldehyde solutions. 
Yet another object of the present invention is to provide a cleaner, healthier 
and safer work environment. 
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DESCRIPTION OF THE PREFERRED COMPOSITION 



The composition/formulation of the present invention which is believed to 
be novel is set forth with particularity in the appended claims. The present 
invention, both as to its organization and manner of operation, together with 
further objects and advantages thereof, may best be understood with 
reference to the following description. 

One alkanolamine, the Tris(hydroxymethyl) aminomethane (Tris Amino), in 
aqueous solution, is employed for rapid neutralization of formaldehyde 
vapors, and their aqueous solutions various concentrations. This substance 
is well suited for the proposed application because the TRIS molecule reacts 
with two molecules of formaldehyde. 

Glutathione (g-glutamylcysteineglycine, GSH), an antioxidant and enzyme 
cofactor is used for detoxifying the airborne and/or inhaled and ingested 
formaldehyde vapors. The "reduced glutathione" is a tripeptide, consisiting 
of three aminoacids-glutaric acid, cysteine and glycine. Enzyme systems 
synthesize it, utilize it, and regenerate it as per the gamma-glutamyl cycle. 
An adduct forms spontaneously between formaldehyde and GSH in aqueous 
solutions. This enzyme is the glutathione-dependent formaldehyde 
dehydrogenase, which offers a potential enzymatic defense against 
formaldehyde (formaldehyde detoxification) in oral buccal tissue 
specimens, and oral epithelial cell lines. GSH is used by the liver to detoxify 
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formaldehyde and plays a key role in Phase I and Phase II detoxification 
reactions. 

Urea is used as another formaldehyde neutralizer, the urea lattice is a strong 
host for formaldehyde. 

Cyclodextrins are used for inclusion complexation for all components of 

formaldehyde solutions (including buffering agents). These are a group of 

cavity-containing cyclic compounds, provide a method of molecularly 

encapsulate, and thereby modify the apparent physical and chemical 

properties of the guest molecules, giving rise to beneficial modifications of 

guest molecules not otherwise achievable (e.g. solubility enhancement and 

psyhical insulation of incompatible substances. Their potential guest lists for \ 

molecular inclusion include alcohols, aldehydes, gases, fatty acids, etc. 
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